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Mid-East Engineering Jobs 

Google needs Arabic engineers to join our fast growing 

Iteam. Apply 

www.google.com/jobs 

Orion El/Tl GSM gateway 

sim channel gateway for VoiP PRI ISDN Q.931 24/30 
Gateway/Channel bank 

www.oriontelecom .com 

USSD expertise 

Interacct the Global leader in USSD services for GSM 

networks 

iasgrp.com 

Mathematical Finance 

MSc in Mathematical Finance at the University of 
Birmingham 

/www. economics. bham.ac.uk 


Google sO<V' 


USSD expertise 

Interacct the Global leader in USSD services 
for GSM networks 

Google sJtAftt 
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The Mobile service Switching Center MSC 

GSM NETWORK ARCHITECTURE 

- The Mobile service switching center (MSC) 

-It is an electronic computerized exchange provides the 
interface between MS and the fixed network 
-It will not contain any subscriber parameters 

1 . Charging 

2. Switching and call routing 

3. Communication with HL ft and VLft 

4. Communication with other M3C$ 

5. Control of connected BSCs 



.. ajjLLI cjVI jiLoJi ^Lj exchange J' l$J ^ *±j 

CIj^Lj^aII <J-1J J^l J -Lj^)1I (JC- J ^LuiaII LaVlla J... Ll MS'S cJ^ Lh^ -^^1 L)^ <J ^LoiaII ^A*J 

4^LI^a1I cAa ijud^J ^)A5 j ^Jl JJ 

... (J^axJl ! $ * >>» n MSC'S <J 


(JaIxj]| <jC- Jjlu^l j&j t^-lS ^Jl BSC'S cJl cJ^J cJjLoiaII 4-flialA MSC l£1j 

. . BSC 20 1 5 c> c^' ls * 

..(J ^l! Ll ^uoUVI JljlLuJl Ia^ <kialA ^ MSC J 
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Getway MSC J' J MSC J' ? jl i J j a A^±u> A q •*■ .jm A 

aS^ ■''■ I J^UjIL ^ < 


2 of 19 


21/10/2008 01:00 ? 


tj! GSM! c ^ - 3 4-^»^a - pLuj (jl aI^IS 


file:///F:/New%20Folder/thread29982-3.html 



Mobile Services Switching Centre 


MSC 


(J^ll AjS lui^f Ua.1 (jLSlft (jLa£j_ aJ Ajjj^ij ^_jV ^Uaj L5 jj Ac-La^ Li ' » 

AjI i_a jjij I <— ii2a. . . 0^ (_$i j jA cy^i a£jjJu]I ^gk til jluLall ^g-Lkj A -vl ^ (jj^j jV 1 a Wa'i . .ij 

AjI J**jj tg A^.Ul i ijjijj MSC (Jl t$JJ (_L*a_jJJJ <_^il Clil •si •s'I ^gA 


GSM NETWORK ARCHITECTURE 

- The MSC is connected to: 

1. HLR (Home location register) 

2. VLR (Visitor location register) 

3. AUC (Authentication register) 

4. EIR (Equipment identity register) 
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Home Location Register HLR - 1 
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GSM NETWORK ARCHITECTURE 

1 . HLR (Home location register) 

- The centralized database that stores and manages 
all mobile subscription parameters 

- HLR contains : 

> Subscriber identification numbers (IMSl,MSlSbN) 

> Subscriber current location information (MSC/VLR) 

> Subscriber authentication information 

> Charging 

> Subscriber type 


cjULu o^frla (jc. SjIjc- jAj 



MSISDN 1 

1 Visiting MSC/VLR 

Allowed Service 



Allowed Service 


MSISDN 

Visiting MSC/VLR 

Allowed Service 


MSISDN 

Visiting MSC/VLR 

Allowed Service 



T '.,. “cni ii?;-- ..acr~ .. n 
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>2 Vj ^ JS1 Ailii ftSjl Uajfr ^ j IMSI JIj MSISDN J is J^ ^jVI - 1 

.h*l 

jjj£ <_£* MSC J' <°j USER Jl MSC AreaJ' - 2 
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..a^ jVl AVJI a^ Jl PSTN Jl l*> t> fr MSC J'j HLR Jl u* JL-^VI M»j 

#500* J Jl HLR Jl ^ 

Visitor Location Register VLR - 2 

GSM NETWORK ARCHITECTURE 

2. VLR (Visitor location register) 

- A temporary storage location for subscription 
information for MSs which are within MSC service area 

- VLR contains : 

> Mobile status (free, busy,. ..etc) 

> Temporary MS identity (TMSI) 

> Temporary MS roaming number (MSftN) 



Ajj (jJilJj Aj (j^aLi. VLR •^■Ij MSC (j ~'*J (jajj MSC JL (j^ali. (jjiJ CjUlu o^C-ls (jc. ojjc. o-S 
VLR Jl ^ _jl a <. _ MSC Jl *— is_j (J I j jjaic. 



(jj CljLJa^Jlj VLR Jl J MSC Jl Asiala J USER J^J Aj^alSJI dlLJa^JI (jjjSj jaJJJj 
^ ts>l MSC AiU. Jl MSC jl ASlai. o- USER Jl £j> TMSI Jtj IMSI J'j MSRN Jl 

■IpJI MSC Jl Asjai^ Jl ^jJall MSC Jl L>° J-al^L AjULij ^jjks 


Authentication - 3 
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GSM NETWORK ARCHITECTURE 

3. Authentication 



- It is a processor system that performs the authentication function 



A^J^jaJl Ajj (J^Ijujj Jl ^Jijl j fgJ ^al^. | MS I J A^jujI A^j^juo J^l J Ll^.1 \x jJa <c-La^. Ij I jx^aj 

J^ljLJJJ Jl &C ^aSjl (jl J.. IJ ^)^)£jj IJ ^)^)^JJ {J\AA &C ^aSjl J A^ U*\l 

^ Ajlc- J Ij (jl 2olc» A^Judll Jl I MS I Jl Jtjud^lj ^ J^^^l (jy 3 * J A^JjoJI A^J^jaJl Ajj 

AjjujL^j L_fl^su j AjI cl Aljali j& C t UjjVi L_fl^)ju (jLailc. 6,\u^aj HLR Jl lF 0 JJJI CjUIjj JjJa^.lj a£jjoJI 
t^jlc- JaxJ j A^J^jo) J L " S )y ' s 1 w ^ l J Sc£ (JpLA A^J^joJI ^Jc- djJ)Aj*Q &C IMS I Jl <i Guaj| Jl ^aSjl J JaJ L . ^ J 
U^.1 Jl ^a3JI Ja j] Jj Jjkll j I MS I J ^ J 0, c_J^-^j J J^JI ^1^ A^Jjjill Jc- J Jl ^Jj^Jl 

fijjjlill ^JiLlA aC I l*_Ja ^ jjLg ^K*nA <Jsu 6 ^ JLA *^1 J ^5JI <» t 1^1 ^Uaj <Jj AjI j ^j^a aC aljj^jjJa 

Jl CjxJOJ MS Jl (jl J^ tjJ J ti^.1. J^JI j ^jjCxJj i ^ n li . .. I g IS Cl A j C5jl <te — A jC-Ijj 

AjL<^. jjj*j j (J jJalc. Aj J^abtlill AJ TMSI (j^ajx^a^l ^aliJ C*J j (Jj^Jj ^jijL<a J jl aC^.1 j a^<a aC IMS I 

A^J^jjoill ilstS C | MS I Jl (jl A Kxai^II AjuJ ^jiiJ >>B I MS I J^ 
ilxS aC I MS I Jl L . ^1 ilxS aC ^Vl (jl C^Ijj A^dColl ^jLullc. fiC ^jj jllll ^ ^jJa^a I ^jLullc. 

iL^al I jl ^alnj j 4-uia LuoLujI a jC. jlkl Aj] j ^jj jlill AjI U^.1 

_ _ _ _ c I ^l-*- 3 


A^judll _ j&l Ul l^J ji (jLilc. A^ijoill ^1%^ J jl 4 x.Hj IMSI Jl L<> ;j; Jaj^aII ^jl U]j5 U^.1 A^-L^. Ij I 
^ c*j aJ >jja JIj Authentication Center Jl ja Jl JjSjjII ci3jJ ajj ^jjjj IMSI J' ^ ^ J^ 

AUC ^ ^ 

AUC Jl ^3 1 ^ J-a*J& c > n)a 


Indivual Key Ki <^i ^ j AUiajj ac IMSI J' 

Jlj fiCjj I^jI jj£ jjj (jiua J A^jjJu CIljIj L5 -&-* IMSI J^ ^jjI^ (jc- Ki Jl ^1 jA j <> t \)h 

... aCjj A^jjjill j AUC Jl is* Ki 

^ lx j AjI Ajj <J-o*jA aC Kj Jl ^ juoLg ^ ^ ^ 

A3 c^j Algorithm ^jj'> ^ ^jjij Ki Jl 

aCJjlij AUC Jl ^IjjuoC. aLx^aj 

SRES ^ j^j Signed Response ^3^ J* ^ >JI . ^ 

MS Jl J' ^ cP' t* J J^ jW AUC Jl ^ ^ J^j 

.. <J^I ^1 j ^ MS Jl 

A3 Jl is^" UJ^I Ki Jl 1J>J ^1 Jja«-Sl ^^1 Alx^a Jjl>i J jl 

SRES Jl t^JudSJ 6C*JI ^ fiC J>all 

Jl ^Jl SRES Jlj t^JaJijl ^Jl SRES Jl (J^ 3 AjjILq J>a*J A£jCallj . A^ujU 1 $ *i» n ^aLali l^JJ AjI J-^*J 
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Key Ciphering Kc 



(jLa£ (JjJj^all ^gi (_J J 4_lLa*JI ^ijj 
J&l a Lai ^jl AjjjSi ^aljl AjLj oC KC J' S- 1 clailuiiJ <— flj) ui '^i s 

Triplet J' ^ j J'j SRES J'j Kc J' c^j 

; Ajj^I cli^L^-ll ^ (jjjjlll Aala*-J A^jjuill ^ jSj 

MS Jl a^ - 1 
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MS J1 LA Jl ja« 3 - 2 
MS J1 MSC LA J jgis - 3 


^3 ^ Ale- - 4 
Sj_lk^a3 3JLuoj JLojjI - ^ 


EIR Equipment Identity Register .4 


GSM NETWORK ARCHITECTURE 

4. EIR (Equipment identity register) 



- As the subscriber and equipment are separate in GSM so we 
use a separate authentication process for MS equipment 

EIR is a centralized database for validation of international 
mobile equipment identity (IMEI) 


EIR contains 3 lists: 

> White list (for valid MS equipment) 

> Black list (for stolen or denied service MS) 


> Gray list (for mal -performance MS 
[e g, faulty software] ) 


HR 


X / 


Black list 

/ 

White list 





Gray list 



4-lc- ^ cl)^ (jc- (J gA 

,.&a EIR cJI Jl . ^ Jl Jl <c-Hj IMEI Jl )x jj \ ca 1 c-Hj Ja^JI caIj J jl... JjI 

^j|^3 CAiG ^1 cAj^Ij &A EIR J ^ 5 ^ 

White list JjV' 

Jc. J^-lj JxJj-a Jj o-lic. Jl ClliLuj^ll £XaJ IMEI Jl Jijl Ig-jS 

Black list 

(jp. Jx all IMEI Jl Jjl Jj i£l 


Gray list ttO ^tili 

software J' J J£i^» ji IMEI J' J j' l^a j 


^ Black list J' J IMEI J' <*ajj oiijji A^±u> (Jc- ^J3j (jc- ^Ixa Jjjj^j (J ^3 

<^Jjjuj]| t . '^1 . ^-i Jc- (_ S^)*jll ajJ o3_^.j>»]| jji]| aijj Jj^ ■ <1 J«aC. 


GSM Jl (»Jaj dAj J-a (j-a IJfr dJlj 

The Operation and Maintenance Center OMC-3 
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GSM NETWORK ARCHITECTURE 

3-Thc Operation and maintenance center (OMC):- 
A-The Operation and Maintenance Center for Radio part (BSS) (OMC-R) 
B-The Operation and Maintenance Center for switching parts (OMC-S) 





OMO Jl OMC Jl J£L*ia l Aic-j ajjjj Self Test Jac. ic . ^j a -^ 

... MSC Jl jl BSS Jl ^ AKAall 0 1 a tlul£ si* Ja. fill Alarm Ja*j 

. jVI JaC. 4 m a <llaia ^ ^ S^Lj j (_£ I til j.la. l_l3l JJJ (jla£j 

... ^ jJa»‘il i J^iia ^ fJ=»Ji <&Uj Quality Jl oAft fj4jj 


GSM NETWORK ARCHITECTURE 


The Operation and maintenance center (OMC) 




OMC Jl J^ oJ j 
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ME Mobile Equipment 




Radio waves 


SI M su bse ri be r i de i >ii Ey Modu k 



BSS Biise Station System 


SIM 


MF_ 


BTS 


BSC 


Ba^e Transceiver 
Station 


Mobile Station (MS) 


GSM Network 


* may be optional in sortie networks 
and dependent on developing GSM sla ndttrds 

■—All MSCsettn be Gateway MSCs 


Base Stall cm 
Controller 


SCP : Service Control Point 
to IN platform* 




ElRr Equipment Identity Register 


VLR/ Visitor Location 
Register 


MSC 

Mobile-services 
Switching. Centre 



Gateway MSC** 


-Q- < : PSTN> 


PSDN: Public Switched 

Telephone Network 


RLR: Home Location Regime r 


AUC: Aulhenti cation Centre 


OMC : Operations 

and Maintenance Centre 


GSM Jl <21)12 ^lc- j 
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Geographic network areas 


i jja. GSM (Jl ^aUaj CljU jS-a i—ijJij 
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GSM NETWORK ARCHITECTURE 
- Geographic network areas 

The GSM service area is the collection of PLMNs in which you can use 
one mobile station. 




cJj'J J i“'Vl . -Vil j ji (Jj ^ d)2/lj 1 ^j 3 juu ^jl illLa j. ^ c£j) (j^*- 0 (_^3 I 

jps a£l±ui (J£ j)Lc£, L_ajjoa^-a (_£ j I (j^Lal L^_ii aSlIui 

Public Land Mobile Network PLMN 

GSM NETWORK ARCHITECTURE 

A Public Land Mobile Network (PLMN) is: 

• A group of MSC/VLR service areas 

• The largest geographical service area served by one network operator 



PUBLIC LAND MOBILE NETWORK 



MSC area J' i> <& ^ ojSzl PLMN 
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GSM NETWORK ARCHITECTURE 


An MSCfVLR service area is made up of several LA's and 
is covered by one MSC. 


SERVICE AREA 


Location Area LA Jl <> <> cjj ^ MSC area J£j 


GSM NETWORK ARCHITECTURE 

A Location Area (LA) is a group of cells. It is: 

• The largest area in which a mobile station may roam without 
updating location 

• Served by one or more BSCs, but only one MSC 

• The area within which paging messages are sent out to ail 
mobile subscribers 




CEIIs Jt i>» s LA <_£j 

cUijj Jl a^Lui^i ^ j Location Update lW-. j . jl a ■*>.'< j (Jjjj.all ( JI jll A-^LloxJI 

Paging 
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IDENTITY NUMBERS 

The Location Area Identity (LAI): 

♦ Determines the need for location updating 

♦ Is the area in which a mobile station is paged 

♦ Consists of three parts 



SWEDEN: Q 




IDENTITY NUMBERS 

The MCC identifies the country. 

The MNC identifies the PLMN. 

The LAC identifies a Location Area within the PLMN network. 



SWEDEN: Q 


MCC 

Mobile Country 
Code 



MNC LAC 

Mobile Network Location 
Code Area Code 


j j£jj V j ci±Aj (jl*-* f&j a! LA j 
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GSM NETWORK ARCHITECTURE 

- Cell 

A cel! is the smallest radio coverage area in the network. 




GSM J' Aiiala ji^al Cell <J' L$ j L S^J 

IDENTITY NUMBERS 

The CGI is used to identify cells within the GSM network. 



GERMANY: 
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IDENTITY NUMBERS 

The MCC identifies the country. 
The MNC identifies the PLMN. 



The LAC identifies a Location Area within the PLMN network. 


The Cl identifies a cell within the GSM network. 


GERMANY:j 

MCC 

Mobile 

Country 

Code 



Mobile Location 
Network Area Code 
Code 



Cl 

CeH Identity 


A iajoU \ A ‘Wall A_ij lJjaj lL IgJ (JjSjj Cell J 

CGI Cell Global Identity 


PLMN SERVICE AREA (1 operator's network} 


MSCftLR SERVICE ARIA (area covered by 1 MSC) 


LOCATION AREA (1 EUtSC consists of LAs] 


CELL (area covered by 1 8TS) 


r 
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com 


! one = Essential elements for roaming 


Signalling Services Date Services 
Efroiwr- Services C^an'rig Seivetfls 




GSM World Coverage 2005 


aSsOCiaTtos- 




GSM Jl ^aUaj 4_lLaill] J£joi fiJj 



GSM 1 900 j GSM 1 800 j GSM 900 Jl ^l J j ± II J^ j 

c-Luo (jl 3 5-jl^Jl S^>a1I l«\l J 2 ^ Qj£j 

J&l ^.Luo (jl Ail^VI ^ 1 * J 
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